Traditional assessment method applies phase margin and amplitude margin of open loop transfer function to assess relative stability of linear systems. This paper presents a possible potential relative stability assessment method (RSAM) for linear systems. The relative stability can be qualitative described by relative stable distance (RSD) which is directly calculated by first column of Routh array or Hurwitz determinant. The RSD may be possible to indicate relative stability of closed-loop system, and RSD may be used to design optimal controller for linear systems. Several numerical examples show the proposed method's potential usefulness to certain extent.
Introduction
Control system' stability is the prerequisites for normal operation. For linear continuous-time control systems, Routh stability criterion and Hurwitz stability criterion determine absolute stability of linear closed loop control systems. Routh-Hurwitz criterion can determine the absolute stability for linear control system, but it can not directly indicate the relative stability. However in the design of a control system, we are interesting in the relative stability as well as the absolute stability. Hence a system must be relatively as well as absolutely stable. In practical control systems, the phase margin and amplitude margin usually measure the relative stability via open loop transfer function. Therefore, phase margin and amplitude margin are used as assessment index for relative stability assessment problem of linear control systems. Stability assessment problem is an important problem for power systems, thus stability assessment problems have been deeply studied in power systems.
In [1] , a method is proposed to assess the transient stability of electrical power systems via differential transform method (DTM). The assessment problem of transient stability is formalized as a boundary value problem. In [2] , power system's static voltage stability assessment method based on load margin computation is proposed for modern energy management system. In [3] , a transient stability assessment method is presented for real time power system via using synchrophasor data and catastrophe theory. In [4] , the primal dual interior point method is used to determine the load-ability margin for voltage stability assessment of power system with flexible alternating current transmission system (FACTS) device. In [5] , a transient stability assessment method is presented for power system via probabilistic neural network (PNN) with enhanced feature selection. Power systems are divided into small areas depending on areas' coherency when subjected to disturbances. In [6] , transient stability of power system is assessed by artificial intelligence technology, a transient stability assessment method based on Bayesian network classifier is proposed by the perspective of data mining. In [7] , a method is proposed to assess large-scale power systems' transient stability via transient energy function method which combines a leastsquares iterative algorithm to calculate Newton step. In [8] , a transient stability assessment method is proposed to assess control systems of turbo-generators via critical fault clearing time functions which are defined by fault clearing time and load. In [9] , a direct method is proposed for frequency stability assessment of power systems via the latest Jacobian matrix of NR load flow calculation. In [10] , a probabilistic assessment method of transient stability is presented for power system via using Lyapunov functions to obtain a transient stability risk index. In [11] , a feature selection method is proposed for voltage transient stability assessment of power system via the principle of minimum probability of categories overlapped area. In [12] , a transient assessment method is proposed for power system via the rate of change of kinetic energy (RACKE) method.
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Preliminary and Relative Stability Assessment Method

Preliminary
The phase margin and amplitude margin is usually used as assessment index to assess the relative stability of linear control system. A possible potential RSAM is proposed for linear control systems via closed-loop characteristic equations and Routh-Hurwitz criterion. Fig.1 shows feedback control system which can be depicted by following equations: is the characteristic polynomial. Similarly, Fig.2 shows state feedback control system, thus the state feedback control system can be depicted by following equations 
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The relative stability distance can be used in controller design. We assume that controller in Fig.1 and Fig.2 is the proportional integral derivative (PID) controller and state feedback controller respectively. Inspired by the optimal controller design method in [16] [17] [18] [19] , then it can formulate following optimal controller design problem:
Numerical Examples and Results
To illustrate the proposed possible potential RSAM, some numerical examples are studied. These numerical examples are obtained and modified from examples in [13] [14] [15] . Closed-loop characteristic polynomial should have the similar structure and identical system (SSIS) order. The proposed relative stability assessment method is suitable for closed-loop control system with SSIS order.
and D 4 (s) in group-I and group-II has the SSIS order. Characteristic polynomial D i (s) can represent control system-i (i=1, 2, 3, 4). 
The relative stability distance is defined in the previous section, thus it can directly calculate relative stability distance of characteristic polynomials in group (I) and group (II) respectively. The relative stability distance of different characteristic polynomials is presented in Table. 1, and relative stability assessment results are presented in Table. 2.
All the characteristic polynomials in group (I) show the positive relative stability distance, it can infer that all the characteristic polynomials in group (I) are the absolutely stable polynomial which has the negative real part. The characteristic polynomial D 3 (s) in group-I has the smallest relative stability distance, and characteristic polynomial D 1 (s) in group-I has the largest relative stability distance. RSD based on Routh column and Hurwitz determinant can be obtained. RSDBRC-I and RSDBRC-II of 
Conclusion
This paper presents a possible potential RSAM for linear systems. The relative stability of closed-loop control system can be qualitative described by RSD which can be directly calculated by Routh column or Hurwitz determinant. RSD is possible to indicate relative stability of closed-loop system, and RSD may be used to design optimal controller. Several numerical examples show the proposed method's potential usefulness to certain extent.
